the tangency condition on the airfoil may be written as
where f+ (x-) and f_ (x-) are the equations of the upper and lower airfoil surfaces respectively, and Q represents all the higher order terms.
the pressure coefficients on the airfoil surface are expressed as
where S-represents all the higher order terms.
In a residual-correction method, the solution $(x-,z-) of Eq. (1) A_o x_+ A_o,, -Ox
here /_ = _/1 -M 2 and the new variables have been inr.roduced as
By applying Green's theory to Eq.(4) and introducing a decay function similar to that used by Nerstrud _3, we can get the integral equations 1S'
1991.
here Au(x) = a_px(x, + 0) + A_px(x, -0) (10)
Aw°(x) = A_o (x, + 0) + A_p, (x, -0)
f-
For convenience, the correction function Af+ (x) is split into symmetric Afs(x) and In order to formulate the regularity condition for transonic flow, differentiating both sides of Eq(4) with respect to x, we have
with a Dirichlet-type boundary condition Using an integration by parts and introducing the decay function, we can obtain the final form of the regularity condition
The above discussion indicates that the prescribed pressure distribution should contain an adjustable parameter to guarantee that the regularity condition is satisfied. Thus the surface pressure distribution is to be prescribed in the form
where o"is a parameter that is found as part of the solution.
For convenience, the following form of Cps is used in this paper:
In order to assure that the resulting airfoil has a specified trailing edge gap, the following closure condition must be satisfied: 
The range of integration with respect to x is also divided into subintervals, and on each of subinterval Au (x), Au°(x), G(x,+O), and Aw (x) are assumed to be constants, while Aw(x) is assumed to vary linearly, the final expressions of Eqs. (8) and (9) in discretized form are as follows:
.
the range of
The discretized form of Eq. (34) and (38) can be expressed as
where the coefficients
are the integral expressions on each of the subinterval. The full expressions are omitted
here.
In order to improve the convergence, the following modifications have been taken in this paper: 1). A Riegels type of leading edge correction is taken in the method.
The purpose of such correction is to remove the singularity at the leading edge of the round-nosed airfoil.
2). In order to increase the ability to deal with the shock, an artificial viscosity term is added to the integral equation method.
3). A Smoothing-relaxation procedure is proposed and used in this paper.
The inverse problem can be solved by the iteration process as follows:
1 This is because the initial angle of attack is chosen to be 0°, the angle between the free stream and the X-Axi is always 0°during iterations. Fig.1 shows the target and initial 
